of specific professional skills. In particular, we explore under which conditions collaborative learning activities can support interactions in content processing (Volet et al. 2009b) . To this aim, we considered the level and quality of content processing and the quality of interaction functioning of the groups from a socioemotional perspective (Rogat and Linnenbrink-Garcia 2011) . The present study is nested in the under-researched field of Initial Vocational Education and Training (VET) and is focused on adolescents working in professional situations, while other scholars have focused on university students (Volet et al. 2009b; Khosa and Volet 2014) or pupils at school (Rogat and Linnenbrink-Garcia 2011) . Being embedded both at the company-where the learners work as apprenticesand at school-where they are expected to enhance their theoretical knowledge-represents a rich and inspiring challenge to reinforce their collaborative strengths in both learning locations. Thus, the processes of regulation of learning assume a challenging role in such a VET context: it represents a foundation in the collaborative locations in which the apprentices are embedded. Collaboration skills are central in VET (Lee et al. 2015) ; being able to work with others and to learn with and from others is inescapable, whether in an office, in a plant or in the kitchen of a restaurant. Chefs, for instance, despite being often under stress and time pressure need to co-regulate each member's contribution, to ultimately ensure the group's performance.
From self-regulated learning to social regulation of learning
The construct of regulation is of primary importance in the discussion of social dynamics and relationality. It has been used to explain 'individual and social processes of adaptation, engagement, participation, learning and development' (Volet et al. 2009b, p. 216) .
In the early years, the studies dealing with regulation of learning focused on individual processes such as setting goals, planning steps, monitoring and controlling cognition, motivation, emotion and behaviour (Pintrich 2000; Winne and Hadwin 1998; Zimmerman 1986) . Progressively, the social context in which the regulatory processes are embedded has acquired increasing interest. Nevertheless, it remained conceptualised for a while as an additional input to individual regulation before becoming a process that is intrinsically socially shared (Hadwin and Oshige 2011; Volet et al. 2009b) . Currently, both self and social regulations are considered necessary 'to understand regulation of actual collaborative learning processes' (Iiskala et al. 2011, p. 380) .
When adopting a social perspective, the concept of co-regulation must be proposed and specified. It is a multiple process in collaborative contexts where cognitive, motivational, and emotional aspects of regulation coexist (Salonen et al. 2005; Volet et al. 2009a, b) . These authors suggest the existence of a continuum from individual regulation within groups to co-regulation as a group dynamic: the regulatory process may occur anywhere 'between situations where one individual temporarily leads by providing information or taking an informal instructional role' and 'co-regulatory metacognitive activity that involves several group members' (Volet et al. 2009b, p. 130) . From a sociocultural point of view (Greeno 2006; Hickey 2003; McCaslin 2004) , co-regulation refers to the process by which social context supports or scaffolds individual participation and learning. From a socio-cognitive perspective (Salonen et al. 2005; Vauras et al. 2003; Volet et al. 2009b) , it concerns how groups of individuals as multiple self-regulating agents socially regulate each other's learning. In the recent literature, Schoor et al. (2015) suggest using the term co-regulation to refer to a 'non-equal relationship with the purpose to scaffold for the appropriation of self-regulation, but not for cooperative and collaborative learning among peers where peer has a predominant role all the time ' (p. 110) .
Among the studies addressing the issue of regulation of learning within groups, a proliferation of terms regarding metacognitive and regulatory processes is present: shared regulation (Volet et al. 2009a) , socially shared regulation and socially shared metacognitive regulation (Volet 2001; Khosa and Volet 2014; Iiskala et al. 2011; Volet et al. 2009b; De Backer et al. 2015) ; socially shared metacognition (Iiskala et al. 2004) ; and social regulation (Rogat and Linnenbrink-Garcia 2011) . Social regulation can range from other-regulation to socially shared regulation. The term other-regulation is applied to situations in which a 'momentary unequal situation' arises (Volet et al. 2009b ): one student temporarily predominates the group's interactions and takes the guiding role in the joint activity, in a directive or facilitative way (Vauras et al. 2003; Volet et al. 2009b; Rogat and AdamsWiggins 2014; Volet 2013, 2014; Schoor et al. 2015; Rogat and Adams-Wiggins 2015) . The term socially shared regulation-it has been used interchangeably with the term socially shared metacognition, although the latter is more focused on the regulation of cognition-refers to those 'individuals' metacognitive processes that operate as a genuine social entity, aimed at a single objective, that is, the fully shared goal of the activity' (Iiskala 2011, p. 379) . In other words, it regards all the social processes that groups use to regulate their joint work on a task (Volet et al. 2009b) , independently of the level and the quality of the regulated object.
In sum, considering the proliferation and the overlapping of various terms, we chose to use: (a) the term social regulation of learning to refer to all the social modes of regulation-although Schoor et al. (2015) suggested using it only for non-equal relationships-and (b) the term co-regulation to explicitly refer to regulatory processes during cooperative or collaborative learning, in line with Volet et al. (2009b) , especially to enlighten the variations and content-processing level of these processes.
Social regulation of learning in small groups
To investigate social regulation processes in learning contexts, the research on social interactions in small groups represents a precious point of reflection. In fact, literature on group work and collaborative learning has convincingly demonstrated that the quality of social interactions is a determinant factor for good performance and learning (Perret-Clermont et al. 1991; Dillenbourg 1999; Roschelle and Teasley 1995; Salomon 1993) . Positive social interactions also lead to better reflection in a metacognitive sense, both on participants' own work and on the work of the group (Lin and Sullivan 2008; Rogat and Adams-Wiggins 2014) . In small groups, members can live out experiences with socio-cultural elements of the activity, such as group climate, peer engagement, roles and degree of social support. Several factors can moderate and mark out the situation of the small group: individuals' dispositions, experiential backgrounds and appraisals of the situation in which the group members are involved. In this context, peers have the chance to coordinate their individual behaviours, taking into account the peculiarity of the group they belong to, and to consider 'not only cognitive but also motivational, affective and social dimensions, with an underlying assumption that each dimension may play out differently in relation to other variables of study' (Kimmel and Volet 2010, p. 451) .
During collaborative learning, group members can build on each other's knowledge and provide feedback on each other's activities as well as on each others' metacognitive activities (Lin and Sullivan 2008) . The role of metacognition in small groups seems to be quite clear: 'it is to structure the cognitive processes and the co-construction of knowledge in the activity between individuals and to monitor and control the learning processes of the individual group members' (Molenaar et al. 2010 (Molenaar et al. , p. 1727 .
Collaborative work groups are recognized as important contexts of regulation development: they do not represent contexts of occurrence of individual regulation only but also social regulatory processes (Grau and Whitebread 2012; Goos et al. 2012; Iiskala et al. 2004 ). In line with this, De Backer et al. (2015) showed how reciprocal peer tutoring interventions positively influenced the evolution of tutee-prompted co-regulation and socially shared metacognitive regulation.
Social regulation of learning and socioemotional interactions
As the present study investigates the challenging combination of individual and social processes in dynamic and interactive contexts, we combine (1) the framework proposed by Volet et al. (2009a) , focussing on the identification of socially regulated episodes and the recognition of content interaction level, and (2) the framework proposed by Rogat and Linnenbrink-Garcia (2011) , to analyse socioemotional interactions among peers within group and regulatory processes.
The reasons to combine these two frameworks are different. Specifically, we want to explore whether the model proposed by Volet and colleagues-which has been developed within the higher education context-can also be useful and usable in VET and among adolescents interacting in professional conditions. Furthermore, we consider that (a) in most professions teamwork is important, but can be influenced by social interaction factors and especially socioemotional aspects raised when having to cooperate in a common problem solving task; this is especially true with adolescents, who may be more "spontaneous" than adults in their reactions; (b) personal engagement of the members of a group in a joint effort may also be very different around adolescence. Taken together, these two arguments brought us to look for a model that takes into account these socioemotional aspects of group work: we found that the Rogat model is the more relevant to evoke here.
We claim that the integration of these frameworks can support an integrative perspective aimed at examining social regulation of learning not only at the content level of verbal regulation among group members but also at the processes regulating the group's engagement and the emotional aspects of interactions. In other words, the importance of examining variations in the quality of the social regulation content-supported by Volet and colleagues-among the members of the same group engaged in a learning context is nicely complemented by the examination of the use of specific cognitive processes (such as planning and monitoring), as well as with the consideration of specific socioemotional components of any social interaction, which have been shown by Rogat and Linnenbrick-Garcia as potential promoters or hinderers of regulation between members of the same group.
Concretely, the first framework combines two continuous dimensions: social regulation of learning and content processing. In that framework, social regulation suggests a continuum from individual regulation (within group), which can occur where only one person is speaking with only minor, non-verbal, inclusion from others, to co-regulation (as a group), which corresponds to episodes where more than one person contributes to the discussion and its regulation. The content-processing continuum concerns the mental activities invested to develop content knowledge; this goes from low-level content up to high-level content processing. Low-level content consists of acquiring information and sharing personal ideas, experiences or details related to the task or the management of the procedure, without any particular mental effort. High-level content refers to the concrete co-construction of meaningful knowledge and learning. As a result of these intersections, four dominant types of regulation processes can be distinguished: (1) high-level content individual regulation; (2) low-level content individual regulation; (3) high-level content co-regulation; and (4) low-level content co-regulation. The discussion of high-level content co-regulation episodes, displayed in small-group activities, is at the centre of the present study. Additionally, Volet et al. (2009a) identify those factors that sustain group engagement in high-level co-regulation and contribute to improve the quality of regulation, such as asking questions or giving explanations. In their view, these factors possibly contribute to initiating or to maintaining high-level content coregulation episodes in real-time dynamics. Questions aimed at stimulating constructive reactions of the peers within the group, as well as attempts to introduce explanations for what the group is experiencing, seem to facilitate the co-construction of knowledge and to allow the peers to reflect and verbally explain in concrete terms what they think.
The second framework, borrowed from Rogat and Linnenbrink-Garcia (2011), suggests investigating social regulation of learning within a group through (1) the processes regularly used to regulate one's cognition, underlying interventions aimed at monitoring and planning or behavioural engagement to regulate the group's conceptual understanding, and (2) the identification of socioemotional interactions. The authors identify both positive socioemotional interactions, such as active listening and respect, as well as attempts to include other members in the discussion and stimulating group cohesion, which are supposed to support group functioning, and negative socioemotional interactions, such as discouraging participation in the discussion of one of the group members, as well as indicators of disrespect or of low group cohesion, which supposedly undermine harmonious group functioning. In general, exploring the role of positive and negative socioemotional interactions within a group could be interesting to see how they can support and encourage-or not-the whole group's functioning. On the one hand, positive socioemotional interactions can also support help-seeking in group contexts; on the other hand, negative consequences for the overall quality of co-regulation process-and learning opportunities-could arise when students do not respect one another or present obstacles to others' contributions to discussion (Kempler and Linnenbrink 2006) .
Research questions of the present study
The focus of this study is the analysis of co-regulation by apprentices, solving in small groups of three or four members specific problems directly related to situations they'll have to face in their profession. As we are not interested in measuring any learning outcomes, nor in individual or group professional content acquisition, but rather in the analysis of the regulatory processes and their link with socioemotional interactions among group members, we have decided to analyze co-regulation episodes independently from groups. According to Iiskala et al. (2011) and to Volet et al. (2009a) , social interactions within small groups can be understood in episodes. Co-regulation episodes are delimited periods of joint engagement in a socially regulated cognitive process aiming towards a common goal, result or some specific learning. Each co-regulation episode supposes the interaction of at least two members of the groups and regards a specific topic on which they are working and discussing. Such episodes can be used as first units to describe small group work. Therefore, to address the following research questions, we chose to collect and analyse utterances independently by groups to underline the strengths of co-regulation episodes.
Specifically, the current study investigated.
1. How frequently monitoring or planning issues (Rogat and Linnenbrink-Garcia 2011) can be noticed in high-level content and low-level content co-regulation episodes (Volet et al. 2009a ); 2. Whether how questions and tentativeness of explanation could be interpreted as factors contributing to sustaining group engagement in high-level content co-regulation episodes; 3. Whether the socioemotional tone of interactions within a group (Rogat and Linnenbrink-Garcia 2011) affects the regulation of learning within a group. More specifically, we wanted to determine if positive socioemotional interactions triggered, more often than negative socioemotional interactions, group engagement in a high-content co-regulation episode.
The research questions are answered in explicit detail "Discussion" section.
Method
We chose to run the present study in an authentic VET learning setting: this brings the advantages of the explorative role towards better understanding the social dynamics of co-regulation and-of course-some inevitable limitations due to the naturalistic learning context.
Participants
The present study is framed within the Swiss dual vocational and educational training system, a context in which apprentices alternate on a weekly basis between a real workplace (where they spend up to 4 days a week) and the vocational school (about 1 day a week). This context particularity makes it possible to invoke and use at school the professional experiences lived at the workplace. Moreover, given the heterogeneity of workplaces in which apprentices do their training, having apprentices confront their experiences represents a good opportunity for teachers to engage them at school in reflecting together on professional skills and specific procedures conducted in different professional contexts. The study involved a class of 22 apprentice chefs (4 females and 18 males, aged 17-35 years (M 19.96; SD 4.71) , attending the third year of training) from a vocational centre in Switzerland. As apprentice chefs may accomplish the practical part of their training in restaurants of very different types and levels (from top-level restaurants to simple canteens), they indeed experience very different work conditions and learn different techniques and products, as well as different ways to handle these products. While some of them are trained to work with only a few other chefs around them, others usually work within large brigades of up to 15 persons.
Learning activities in class
On various occasions over a semester, the teacher presented apprentices with learning activities of a special type. For these activities, the class was split into seven groups, mainly composed of three apprentices; all group members came from different workplaces to avoid pre-operating organizations of work. The composition of the groups was left to the teacher, with the idea of balancing types of workplaces and skills in professional procedures; the composition of the groups remained the same for all the activities.
The activities were prepared by the teacher on the same scenario. As a preparation for each of them, all the apprentices were asked to experiment individually with a specific cooking method, a special dish or a given procedure at their workplace or at home and to document it in their recipe book and their learning journal. Apprentices were given 2 weeks to work on this. When this step was completed, apprentices were presented with the central task of the activities and asked to work with the members of their group during a day at school on this task; the goal of each group, to be completed together, consisted of the production of a document containing the group's solution and comments to a problem to be solved. A description of the specific problems for each activity is presented below. The work of each group was recorded on video. Depending on the tasks and the groups, the time needed to solve the problem lasted between 1 and 2 h (per activity). Once the task was solved by all the groups, the teacher orchestrated a debriefing of each group's solution in front of the whole class (approx. 30 min).
The present study focused on two activities, structured for promoting the sharing of reflection and interactions among the peers within each group and closely based on problem-solving tasks at a certain difficult level (Iiskala et al. 2004; Vauras et al. 2003) . The activities were developed as follows:
Activity 1 was a timing, organizational and management problem. Apprentices had to work on recipes regarding three different cooking methods for fish and to set up together a common timeline to have all three dishes ready to be served at the same time. To do so, group members had to (1) decide on the specific steps requested for each recipe based on the pictures they had collected during the first step of the activity, (2) write a caption for each picture they wanted to use to illustrate the various steps of each recipe, (3) make sure everybody agreed on the duration of each step and (4) place each picture with its caption along a common timeline so that all recipes would be finished at the same time. To ensure that the steps of each recipe remained clearly identifiable, the captions were written on papers of a different colour. In case of doubts regarding the exact timing of a specific step or the order to be followed, the teacher could be called upon and brought to discuss with each group their propositions. Activity 2 was a calculation problem. Apprentices had to calculate together the cost of a whole menu; each group was left free to compose it as they wanted, choosing elements from a list prepared by the teacher and to set up a correct price for it. Throughout their work, the groups were asked to answer different types of prompts regarding their solution. During the debriefing phase, the whole class was invited to discuss the calculation made by each group before the teacher finally presented a general formula for the calculation of a menu's price.
Data collection and coding-scheme
A video camera was placed close to each group in the classroom. The visualization of the videos, combined with the transcription of all the verbal interactions, represented a real added value for the analysis: we had the chance to fully understand and better interpret the exchanges and the interactions among the group members, making sure who the speakers were (the deliverer and the receiver members in the discussion) and the contents about which they were talking. Videos were also useful in reading group members' labial movements, helping in the comprehension of unclear discussion within the climate of a real class, where small groups were working in parallel in the same room, with a high amount of surrounding noise. All the transcriptions related to the videotapes were coded using nVivo software. Due to technical problems, one group for each task could not be analysed. Our sample thus includes 12 transcriptions (6 groups involved in each of the two activities) for a total of 18 h of group-work activities. The coding of the transcriptions covered all the portions of the text concerning the task itself; the out-oftask discussions (interchanges not related to the task or past experiences in workplaces), the information delivered by the teacher, the interactions with the teacher and/or the researchers were not included in the coding scheme.
Borrowed and adapted from Volet et al. (2009a) and from Rogat and Linnenbrink-Garcia (2011), a specific coding scheme (see Table 1 ) was developed for both the regulation and the interaction dimensions of the group activities.
The coding process was conducted in three consecutive steps.
First step
With the goal to identify group engagement in the social regulation of learning, the coding started at the episodic level to identify all episodes of co-regulation. As already mentioned, co-regulation episodes were defined as delimited periods of joint engagement towards a common goal. Co-regulation episodes could range from a minimum of two turns of conversation to several consecutive turns and involved at least two members of a group, most often however all of them. Altogether, the socio-regulatory episodes coded represent a large proportion of the text transcribed: they cover 75.53% in activity 1 and 67.87% in activity 2.
Each co-regulatory episode was also coded as either high-or low-content episode on the following basis. In high-level content co-regulation episodes, several group members contribute to a concrete co-construction of knowledge regarding the activity content. Such episodes involve utterances contributing to elaborating, reasoning, building on, linking ideas, explaining in one's own words, or seeking help for understanding (see two examples of high-level content co-regulation episodes in Additional file 1: Appendix S1). In contrast, in low-level content co-regulation episodes, members of the group contribute verbally to the discussion directed to address the task outcome, but only for sharing ideas about the way the task should be accomplished, or informing their partners on what they are currently doing. Although they can be oriented towards all possible aspects of the assigned task, low-level content episodes do not contribute to the learning of a specific topic; they simply include sentences and expressions discussing a given step within the procedure (see two examples of low-level content co-regulation episodes in Additional file 1: Appendix S1). 
Second step
Once all the episodes of co-regulation were identified and coded, the attention moved to the occurrence of the different types of processes. More specifically, we identified: (1) 'tentativeness of explanation' , (2) various types of 'questions' (such as confirmation questions, clarification questions, task questions, how questions), (3) 'planning' and (4) 'monitoring' . The process of 'behavioural engagement' showed so infrequently in our data that we decided not to keep it in our analysis. We also distinguished both positive and negative 'socioemotional interactions' . The positive interactions implemented in the current study were 'inclusion' and 'group cohesion'; the 'active listening' was difficult to prove, as explicit messages of active listening are not clearly readable or visible during the productive group work.
Concerning the negative socioemotional interactions, we considered categories named 'discouraging participation' and 'disrespect' . The original 'low group cohesion' category was not consistently identifiable, in contrast with the positive group cohesion. Other proposed categories (collaborative interactions and non-collaborative interactions) were not used so as not to overlap with the previous distinction (see "First step"). For socioemotional indicators, the coding procedure was not limited to mere verbatim transcript and was extended to the behaviours visible on the video.
Examples of the coding scheme application are presented in Additional file 1: Appendix S1.
Third step
Having identified all these types of processes ("Second step"), we tried to see whether their distributions differed in the various types of episodes identified in the first step, especially in the high-level content co-regulation and in the low-level content co-regulation episodes. The SPSS statistical package was used to test for the presence of differences between the various types of episodes.
Inter-judge reliability
An interrater reliability analysis concerning the coding scheme was performed by two interdependent researchers (the first and the second author) to determine consistency among raters and to secure its quality. A double coding of 20% of the corpus was conducted, randomly extracted from the videotapes (all the groups, in both activities). The boundaries of the episodes to be double-checked were previously set based on the proposition made by the first rater. The inter-rater agreement statistic showed an excellent level of agreement between the two raters (Cohen's κ = 0.972). Both judges then engaged together in the refinement of the coding scheme to clarify ambiguities in a way that both coders could agree upon.
Results

Analysis of co-regulation episodes
Due to our interest in conditions for the occurrence of co-regulation (and not in the functioning of each single group), as well as in co-occurrences of processes mentioned (and not in group performances), we considered the whole corpus of utterances globally, and we analysed the content of verbal interactions without distinguishing it by group. In other words, the unit of analysis was set at the level of the episodes of co-regulation in searching for the relative frequencies of different types of processes in high-and lowlevel co-regulation episodes.
The first step of our analysis revealed a total of 305 co-regulation episodes; 175 of them were high-level content, for a total number of 3661 turns of interaction, while the remaining 130 were low-level content episodes, for an overall 2069 turns of interaction.
Step two of our analysis showed that the distribution of processes was far from being normally distributed. We therefore recoded the real variables into categorical variables, so the data would show the mere presence or absence of a given code in each specific episode, no matter how many times they appeared in a same episode.
Distribution of all the variables over high-level and low-level co-regulation episodes
A preliminary Chi square test revealed significant associations between types of episodes (high-and low-level content co-regulations) and such processes as monitoring (χ 2 = (1) 14.34, p < .001), tentativeness of explanation (χ 2 = (1) 67.66, p < .001) and how questions (χ 2 = (1) 20.88, p < .001). Thus, tentativeness of explanation, how questions, planning and monitoring, as shown in Table 2 , were differently distributed across the two types of co-regulation. In high-level co-regulation episodes, questions (68%) and tentativeness of explanation (32%) were frequent; in low-level content episodes, questions were very frequent (91%) while tentativeness of explanations were rather infrequent (9%). With respect to the types of questions, how questions were the most frequent (40%) in high-level coregulation episodes, followed by clarification questions (27%), task questions and confirmation questions (18 and 15%, respectively), whereas in low-level co-regulation the clarification questions were the most frequent (34%), followed by task and how questions (27 and 24%, respectively), with confirmation questions again closing the ranking (15%). Although confirmation questions were found in equivalent proportions in the two types of episodes, the other three processes clearly differed from type to type. Finally,
Table 2 Distribution of categorical variables over co-regulation episodes, both high-level and low-level
The distributions were calculated considering the categories as follows: the contributing factors (tentativeness of explanation and questions), for a total number of 292 in high-level content episodes and 120 in low-level content episodes; the distributions were also calculated within the questions, considering the subcategories, for a total number of 198 in high-level content episodes and 109 in low-level content episodes. Planning and monitoring, for a total number of 156 in high-level content episodes and 91 in low-level content episodes planning and monitoring codes turned out to be equally frequent (50% each) in the highlevel content episodes; within the low-level content episodes, on the contrary, monitoring codes were only half as frequent as the planning codes. Table 3 illustrates the distribution of socioemotional interaction indicators. The Chi square test did not reveal any significant association with types of episodes, thus revealing that socioemotional indicators were evenly distributed across high-level and lowlevel content co-regulation episodes.
Differences and relationship between high-level and low-level co-regulation episodes
To examine any differences between the two types of episodes, a Mann-Whitney test was run. The test revealed, however, that the two types of episodes only statistically differ with respect to the frequency of tentativeness of explanation, how questions and monitoring (see Table 4 ). One of the two negative socioemotional indicators, named disrespect, was more frequently related to low-level than to high-level content episodes, but the difference was not significant (p = 0.067).
Several relationships appeared between the nature of socioemotional interaction processes and forms of regulations. A Spearman's non-parametric correlation analysis showed that positive and significant correlations were more frequently attached to positive socioemotional interactions than to negative ones, both in high-and low-level content co-regulation episodes. However, only three correlations for positive socioemotional interactions and two for negative socioemotional interactions were significant. Specifically, within high-level content co-regulation episodes (see Table 5 ), group cohesion was significantly correlated with tentativeness of explanations (r s = 0.194, p = 0.010), planning (r s = 0.154, p = 0.042) and monitoring (r s = 0.203, p = 0.007). The other positive socioemotional indicator, inclusion, was significantly correlated with clarification questions (r s = 0.157, p = 0.038) and task questions (r s = 0.325, p = 0.000). No significant correlations with negative socioemotional variables appeared, whether negative or positive.
In contrast, in low-level content co-regulation episodes, significant correlations appeared with respect to negative socioemotional indicators: discouraging participation was significantly correlated with planning (r s = 0.233, p = 0.008), and disrespect was correlated with monitoring (r s = 0.256, p = 0.003). Such correlations between negative socioemotional variables and planning and monitoring need to be more deeply examined in further research to understand their real meaning. A possible explanation of such a link could be found in the nature of low-level content episodes: apprentices, deep in their teens, tend to exchange turns of talk without much verbal care for others, intensifying the slang normally used by adolescents (Deppermann and Schmidt 2000) . Significant correlations were also seen with respect to positive socioemotional indicators: group cohesion was significantly correlated with task questions (r s = 0.228, p = 0.009) and planning (r s = 0.306, p = 0.000); inclusion was significantly correlated with task questions (r s = 0.207, p = 0.018), in that apprentices attempted to involve the group members, especially regarding the accomplishment of the task.
Identifying predictors of high-level co-regulation episodes
Finally, a logistic regression was conducted to predict high-level co-regulation episodes. The results showed that how questioning and explaining interventions, as well as monitoring, were predictors of high-level co-regulation episodes (R 2 = 0.282. Model χ 2 = (1) 100.84; see details in Table 6 ). Looking at the odds ratio, tentativeness of explanation, how questions and monitoring had a significant and strong effect on the type of co-regulation generated, being, respectively, 11.483, 2.515, and 3.168 times higher, in high-level content co-regulation episodes than in low-level ones. Globally, the logistic regression identified predictors of high-content co-regulation episodes in how questions, tentativeness of explanations and monitoring, which also emerged through the Mann-Whitney test, Chi square tests and Spearman's non-parametric correlations.
However, the existence of links between patterns of interaction and the type of coregulation cannot be excluded; indeed, non-parametric correlations showed associations between interaction and regulation variables, even if only two correlations for negative and three correlations for positive socioemotional interactions for the low-level episodes are shown. The only marginal, but not significant, difference for one of the two negative interactions was disrespect.
Discussion
The current study aimed to investigate the co-regulation of learning in small-group contexts, where collaborative cognitive activities based on group problem-solving cases are foreseen. It contributes to extend to the VET context, prior research focussing on social regulation episodes (Järvelä and Järvenojä 2011; Vauras et al. 2003; Volet et al. 2009a) and analysing the relationship between regulation and interaction variables. Combining the use of two frameworks (Volet et al. 2009b; Rogat and Linnenbrink-Garcia 2011) to analyse group functioning in authentic settings allows for a more thorough understanding of how the quality of regulation processes can be shaped by the socioemotional aspects necessarily at play when humans interact in (as close as possible to) natural conditions. Several interesting observations can be made on the basis of our data and in line with the research questions which guided the study. The first research question was related to the occurrence of monitoring and planning issues in high-level content and low-level content co-regulation episodes. We found that monitoring (Rogat and Linnenbrink-Garcia 2011) was well related to high-level content co-regulation episodes (Volet et al. 2009a) , as shown by (1) the distributions of the codes, (2) the comparison with low-level content co-regulation episodes (Mann-Whitney test), and (3) a logistic regression, which identified monitoring as one significant predictor of high-level content co-regulation episodes. Clearly, apprentices monitored each other not only to check propositions and suggestions made by their peers but also to evaluate their quality and reliability. In our protocols, we found evidence that they (1) (4) confirmed and supported members' suggestions ('The cabbage, the onions and the tagliatelle … yes it could be ok!'). Planning was frequent within both high-level and low-level content coregulation episodes, so it does not make a difference to our interpretation. Our protocols show that planning was used to suggest task assignments, discuss how to proceed or The second research question concerned the role of how questions and tentativeness of explanation in sustaining group engagement towards high-level content co-regulation episodes. Data showed that tentativeness of explanation and how questions were significant contributing factors (Volet et al. 2009a ) to high-level content co-regulation episodes. Wherever high-level content co-regulation episodes were observed, such codes were highly frequent, while they rarely appeared in the low-level content episodes. We found them primarily when group members debated to find a better solution or to coconstruct knowledge and meanings, argued about their own certainty or questioned a peer's interpretation to understand better how to continue on a specific problem. In particular, how questions seemed to play a crucial role: they served as requests for a better understanding of the coherence or the relevance of the group's solution or as triggers for a thorough discussion on how to proceed towards the solution of the problem. In other words, they were not simply requests for clarification or confirmation, but requests for explanations or opinions about important strategic decisions to be made by the group ('What do you think about the beets?'). With tentativeness of explanation, apprentices tried to furnish a theoretical support to their own idea ('Yeah, but also with gnocchi, it's ok. The vegetables are ok with rice and cornmeal mush, too') or to give an explanation about the next step to do ('We have to divide by 10 because this dish is for 10 persons').
The third research question aimed to explore the relationship between the socioemotional tone of interactions and the regulation of learning within a group, paying particular attention to positive or negative socioemotional interactions and their possible effect on group engagement in high-content co-regulation episode. Non-parametric correlations identified interesting associations between the variables considered, while the logistic regression did not: no socioemotional indicator came out among the predictors of high-level content co-regulation episodes. Positive interactions, in particular, did not seem to be a condition for the emergence of high-level content co-regulation episodes. In several cases, we found evidence of good collaboration (high-level content), despite the presence of negative socioemotional expressions involving discouraging participation ('He ignores what he reads; listen to me, beautiful guy, you know you come and say…') or disrespect ('Go back to your hibernation so that we can hurry on'). It is likely that because they are used to working under time pressure and in stressful situations, apprentice chefs no longer react negatively to disrespect or impolitely formulated requests. But adolescence may also be an explanation for such apparent insensitivity to negative comments (Martin et al. 2012) ; at this age, discussions and interactions often include terms that would be considered offensive by adults, not by adolescents. Particularly, using disrespectful expressions in language should not be understood as disrespect; an important distinction needs to be observed between serious and playful disputes. As Deppermann and Schmidt (2000, p. 156) note, verbal duelling represents 'only one conversational practice among various ways of speaking aggressively that are common in male juvenile peer-groups' . In contrast, the presence of positive interactions seems to be difficult to attest beyond the case of group cohesion, which was often signalled in the verbatim transcript by the use of 'we' . In fact, during productive group work, behaviours as simple as active listening might already be the result of positive interactions.
Conclusions
Studies on how groups regulate their learning in joint problem solving tasks are quite rare yet and none of them deals with VET. The present study is only a first explorative study on how learners co-operate while solving in small groups tasks related to their professional domain. We have tried to summarize the strengths and weaknesses of this explorative study in the following five points.
First, the authentic setting in which the study was conducted, i.e., a real vocational school, has both advantages and disadvantages; it implies close collaboration with teachers to elaborate and implement interesting learning scenarios and a good relationship with the apprentices involved. Logistic and real obstacles were also encountered without any possibility of controlling all of the variables; for example, the composition of the small groups during the learning activities and their position in the classroom, as well as the presence of our cameras, might well have affected the tone of their interactions. Such a close relationship with the teacher and apprentices offered the opportunity to obtain confirmation that the activities provided were interesting and challenging enough to cause them to forget the somewhat artificial and show-like situation in which they were put.
Second, the coding process deserves some consideration: according to Volet et al. (2009a) , co-regulation episodes can be identified when at least two members are interacting/co-regulating, and this means that the involvement of the whole group is a necessary condition. A lack of participation-by one or more members-can be interpreted in a double way: on the one hand, it can have no influence on the way how the other two members interact; on the other hand, although no mention of explicit exclusion may be given, it can affect the functioning of the whole group, perhaps becoming an obstacle in co-regulation. The attempt to analyse each member's intervention deserves a particular and deeper attention in the investigation of the forms of regulation within the group.
Third, as the focus of our work was not to contrast the way specific groups functionthey certainly differ in their functioning-but to identify regularities in human interactions when students are asked to work in groups, we opted to consider the data collected as a unique corpus of verbal interactions even though the utterances were produced by different groups. Of course, analysing co-regulation at the group level and contrasting the way it proceeds according to group specificities, using, for instance, multilevel analysis, is an interesting question, but it would need to be applicable with more groups than what we had at our disposal.
Fourth, incorporating in the data set, in a more detailed way, all the non-verbal behaviours of the group members might offer further possibilities for analysing the regulating dynamic. Understanding how co-regulation connects to interactions within a group is an intriguing but difficult task that will definitely need more empirical attention, especially in accordance with the evolution of studies and the proliferation of new ways to describe, investigate and interpret regulatory processes in social contexts.
Finally, the introduction of further coding based on socially shared regulation and other-regulation could represent a new key to simultaneously investigate regulatory processes and socioemotional interactions. It would be important to further investigate how the group co-regulates learning depending on the role each member plays within the group. Such specific and detailed analysis of the interactions within the group, run at the individual level, represents a further issue to be accurately addressed for all the groups involved in the current study, per activity they attended. In this way, we could identify and analyse each single individual contribution, moving the level of the unit of analysis from the episode to the individual.
In short, the present paper contributes to enlarge the body of studies on co-regulation of learning to the specificity of the VET format. Up to now, studies on this issue had been conducted in elementary schools or in higher education (Volet et al. 2009b; Iiskala et al. 2004 Iiskala et al. , 2011 Rogat and Linnenbrink-Garcia 2011; Rogat and Adams-Wiggins 2014; Khosa and Volet 2013) . On the one hand, the present study confirms for the VET context at least two observations made in the previous studies in other contexts: the relevance of cognitive processes such as planning and monitoring in regulatory processes (Rogat and Linnenbrink-Garcia 2011; Rogat and Adams-Wiggins 2014) and the role of tentativeness of explanation and questions in initiating or maintaining high-level content co-regulation episodes (Volet et al. 2009b ). On the other hand, despite our hypothesis, we found no significant influence of socioemotional factors on the regulation processes despite some positive correlations. Further research with other activities, other professions and more groups involved would allow a deeper analysis of this topic. Promoting collaborative problem-solving activities in initial VET programs can support not only the development of collaborative skills, so essential in professional daily life but they also contribute to improve the quality of apprentices' learning.
